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OA 软骨细胞增殖与凋亡的影响，并研究其 OA 软骨细胞保护作用的相关机制。 
方法： 1、模拟 OA 状态的大鼠软骨细胞部分：(1)大鼠软骨细胞从出生 24 小时
内 SD 大鼠的关节中分离，并用 IL-1β处理 2 小时模拟 OA 状态；(2) MTT 方法
测定黄连素对大鼠模拟 OA 细胞存活率的影响；(3) Western Blotting 分析方法测
定黄连素对大鼠模拟 OA 细胞总 Akt，p-Akt 及下游分子（p-p70S6K、p-S6 等），
细胞增殖核抗原（PCNA），蛋白多糖（Aggrecan），Ⅱ型胶原（Col Ⅱ）的作
用。2、人 OA 软骨细胞部分:(1)在罹患 OA 并行全膝关节置换术病人术中取关节
软骨，分离培养人 OA 软骨细胞；(2)CCK8 方法测定黄连素对人 OA 软骨细胞存
活率的影响；DAPI 染色方法观察黄连素对人 OA 软骨细胞凋亡的影响 ; 
(3)Western Blotting 分析方法测定黄连素对人 OA 细胞 p-Akt 及下游分子
（p-p70S6K、p-S6 等），细胞增殖核抗原（PCNA），蛋白多糖（Aggrecan），
Ⅱ型胶原（Col Ⅱ）的作用。3、SD 大鼠 OA 模型:(1)采用前交叉韧带横断术+内
侧半月板部分切除术（ACLT+MMx）的方法在 SD 大鼠中诱导 OA 模型；(2) 关
节腔内注射不同浓度黄连素，术后 10 周处死大鼠，并对大体标本进行观察比较；













































Introduction: Chondrocyte apoptosis contributes to the pathogenesis of cartilage 
degeneration in osteoarthritis (OA). We aim to investigate whether berberine could 
inhibit cell apoptosis, protect OA chondrocytes from cartilage degeneration, and the 
link to protein kinase B (Akt) signaling in vivo and in vitro. 
Methods: Rat chondrocytes were isolated from rat knee joints and pretreated by 
interleukin-1β (IL-1β).Human OA chondrocytes were derived from patients 
undergoing total knee replacement surgery. The cell viabilities were detected by the 
MTT (3-(4,5-dimethylthiazol-2yl) -2,5 -diphenyl tetrazolium bromide) assay, and the 
apoptotic cells were observed with DAPI staining. Using western blotting analysis, 
the expression levels of Akt, phosphorylated-Akt (p-Akt), downstream protein targets 
of Akt, proliferating cell nuclear antigen (PCNA), aggrecan and type II collagen (Col 
II) were detected. Meanwhile, constructing rat OA model with the anterior cruciate 
ligament transaction combining with resection of part of medial menisci was 
evaluated by a modified Mankin scoring system. Then, after intra-articular injection 
with different doses of berberine, the effects of berberine on cartilage degeneration 
and relevant signalings in rat OA model were observed using morphological 
technique. 
Results: Berberine promoted cell viability and matrix production, inhibited cell 
apoptosis, and activated Akt in IL-1β-stimulated rat chondrocytes and human OA 
chondrocytes. Activated Akt by berberine triggered p70S6K/S6 pathway and 
promoted the expression levels of PCNA, aggrecan and Col II in IL-1β-stimulated rat 
chondrocytes and human OA chondrocytes. Furthermore, berberine repaired cartilage 
degeneration of OA, following the elevation of the expression levels of type II 
collagen, aggrecan, p-Akt and p-S6 in rat OA model.  
Conclusion: Berberine could protect OA chondrocytes from cartilage damage via 
activating Akt/p70S6/S6 signaling pathway, promoting cell survival and matrix 















berberine merits consideration as a therapeutic agent in OA.  
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1.1.2.1 黄连素通过调控 AMPK 通路发挥抗炎作用 
单磷酸腺苷活化蛋白激酶(AMP-activated potein kinase, AMPK)，是一个与 3
羟基 3 甲基戊二酸单酰辅酶 A 还原酶和乙酰辅酶 A 羧化酶活性相关的蛋白激酶。
AMPK 能感知细胞能量代谢状态的改变， 并通过影响细胞物质代谢的多个环节
维持细胞能量供求平衡。因而是一种细胞能量调节器,当细胞经历代谢应激反应
时,伴随着细胞内 AMP 水平或 AMP 与 ATP 的比例升高,AMPK 被 AMP 激活,其
活化的结果导致脂肪酸氧化的增加以产生更多 ATP;同时,抑制 ATP 消耗,综合效
应是帮助细胞度过急性损伤,暂时保障细胞的存活。AMPK 作为重要的调节器，
参与多种病理生理过程，并成为黄连素抑制炎症的潜在靶点[26,27]。Wenguang 
















AMPK 通路而抑制炎症反应。Dah-Yuu Lu[26]发现在 BV-2 神经胶质细胞中，黄连
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